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REMARKS 

I. Introduction 

In response to the Office Action dated July 28, 2004, claim 2 has been amended Claims 1- 
23 remain in the application. Entry of this amendment is requested 

II. Allowable Subject Matter ) 

In paragraph (4), the Office Action indicates that the subject matter of claims 13-15, 17, 19, 
21 and 23 would be allowable if written in independent form including all of tie limitations of the 
base claim and any intervening claims. The Applicants acknowledge the Office Action's indication 
of allowable subject matter, but traverse the rejection of die remaining claims. 

HI. The Cited References a nd the Subject Invention 
A. The Lee Reference 

U.S. Patent No. 5,874,915, issued February 23, 1999 to Lee et aL disclose a wideband 
cylindrical UHF array. A wideband electronically scanned cylindrical array includes an array of end- 
fire radiating elements, the elements arranged in a first plurality of columns, the columns arranged 
radially about a center axis of the array. A beamf orming network is connected to the array of 
radiating elements. The beamforrning network includes a power divider circuit for dividing an input 
RF drive signal into a second plurality of drive signals, and a matrix of electronically controlled 
transfer switches. A true time delay network comprising a third plurality of delay lines couples 
respective ones of the drive signals to the matrix of transfer switches. A third plurality of transmit 
amplifiers is coupled to the matrix of transfer switches, each amplifier for amplifying a respective 
one of the drive signals. The beamforrning network further includes apparatus for coupling the 
amplified drive signals to selected ones of the columns of radiating elements. A beamforrning 
controller is connected to the coupling apparatus and the matrix of transfer switches for selecting 
sectors of the columns of radiating elements to be driven by the drive signals to form a desired 
beam. The columns of radiating elements are arranged in a circularly symmetric fashion about the 
axis in the disclosed embodiment. 
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B. The Dent Reference 

U.S. Patent No. 6,377,558, issued April 23, 2002 to Dent discloses a multi-signal transmit 
array with low intermodulation. A transmitter is provided for simultaneously transmitting a plurality 
of signals in a plurality of directive beams to corresponding destination stations, each destination 
station located in a separate fan within a service area. The transmitter includes a plurality of 
beamformers, each beamformer receiving one of the signals to be transmitted to an associated fan, 
each of the beamformers having a plurality of outputs for each different signal to be transmitted. A 
plurality of Buder matrices each receive one of the plurality of outputs from the plurality of 
beamformers for each different signal to be transmitted, each Buder manic having a plurality of 
outputs in phased relationship to one another, wherein each of the signals to be transmitted is 
simultaneously provided across the outputs of each Butler matrix in a phased relationship. An 
antenna is provided with an aperture within which a two-dimensional array of antenna elements are 
disposed, wherein equal fractions of adjacent antenna elements are connected to the outputs of each 
Buder matrix, and wherein each of the plurality of signals are simultaneously transmitted by the 
entire two-dimensional array of antenna elements. Each of the plurality of beamformers receives 
steering control signals for steering the direction of each beam within its respective fan. 

C. The Subject Invention 

A transponder system that integrates redundancy and beam selection capabilities is disclosed. 
The transponder system comprises an amplifier network having a plurality of amplifiers; an antenna 
network, comprising a plurality of antennae; an output switching network, including a first output 
switching network switch, sekctably coupling one of the amplifiers to one of the plurality of 
antennae at a first output switching network switch first switch state and to a second output 
switching network switch in a first output switch network switch second switch state, wherein the 
second output switching network switch is seleetably coupled to a second one of the plurality of 
antennae in a second output switching network switch first switch state and to a third one of the 
plurality of antennae in a second output switching network switch second switch state. 
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IV. Office Action Prior Art Rejections 

In paragraphs (l)-(2), the Office Action rejected claims 1-10, 18, 20, and 22 under 35 U.S.C 
§ 102(b) as being anticipated by Lee et aL, U.S. Patent No. 5,874,915 (Lee). The Applicants 
respectfully traverse those rejections. 

With Respect to ClaimJL : Claim 1 recites: 

An transponder system, comprising: 

an amplifier network having a plurality of amplifiers; 

an antenna network, comprising a plurality of antennae; 

an output switching network, including a first output switching network switch, selectabjycouphng 
one of the amplifiers to one of the plurality of antennae at a first output switching network smtch first smtch 
state and to a second output switching network switch in a first output switch network switch second switch 

state; and , r , 

wherein the second output switching network switch is selectably coupled to a second onejj tbe 
plurality of antennae in a second output switching network switch first switch state and to a third one of the 
plurality oj 'antennae in a second output switching network switch second switch state. 

According to the Office Action, the first output switch of the output swtching network is 
disclosed as switch 141A of FIG. 5 (reproduced below). The Applicants respectfully disagree. 
Claim 1 recites that the first output switching network switch selectably couples one of the 
amplifiers (which the Office Action indicates is disclosed by clement 120A) to one of a plurality of 
antennae when in a first switch state. A review of FIG.5 reveals that this is incorrect The switches 
that selectably couple one of the amplifiers to one of the plurality of antennae are switches 1 10. 




FIG. 5 
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Claim 1 furthet recites that the first output switching network switch couples one of the amplifiers 
to another second switch when in the second switch state. This feature is met by neither switch 

element 110 not switch 141A. 

The Office Action also suggests that the features 

"wherein the second output switching network switch is selectably coupled to a second I one 
of the plurality of antennae in a second output switching network switch first switch state 
and to a third one of the plurality of antennae in a second output switching network switch 
second switch state" 



are disclosed as follows: 



FIG. 4 is a schematic of the beamfornung network 100 for the transmit and • « 0 ^^^°- 
The feed network 100 includes a high pouter, tow loss commutation switch matrix 110 to switch the beam 

Acting » P°« on P oac side of the switch to one of three potts on a second ade of f the — ^J"**^ 
e«mp]e, 1101 sdectivdy connects the port 1101A to one of three ports ^ Pjr™* 8 

die capability to selectively connect to one of rh.ee columns ofrachanng elements m me ^T 1 *^ 
exempkry embodiment, the selector switch 1101 is for selectively connecting the feed network to one of 
colwnns 601, 617 and 633 comprising the army. 

The network 100 further includes an array 1 20 of 16 transmit/receive (T/R) modules, each modul^^ng a 
T/R switch, a transmit module including a high power transmitter, and a low n«*e amplifier. For example, 
e^^oaXS)! includes T/R switch 1201 A, transmit amplifier 1 201B, and low «J*« 
1201C. The switch connects the radiating element side of the module to either the transmit amplifier £«,£ut 
ISe) oVto the low noise receive amplifier (receive mode) . The outputs of the receive ampkfiers ar .sent to a 
dto.d beamformer (not shown). The inputs to the transmit amplifiers axe from ^ P^^^JJ 
pEa. shifters which provides the capability of fine steering in azimuth. There are 16 phase ahifters 1301-1316 
comprising the network 130. 

The network 100 further includes a 16.umes.16 mattbc 140 of transfer switches, connected between me£*ed 
ddavBne network 150 and the 1:16 power divider 160 which receives the RF input signal for the transmit 
mS The mTuS 140 ha* 16 output^** connected to the network 150 and 1 16 input ports connect* £ the 
SJL 1 60. For wideband operation a time delay feed network 150 is bdnded, for connecting 
Zaftrom the power dmd« to the transfer switches. There are 1 6 delay lines 1501 -1516 comprising * ^ 
aekv feed network: each of the delay Hnes is fcced and common to all beam positions. In cc^unctoon with the 
1 1101-1U6 at the output, the C16.time,16) transfer aw** matrix «|H<« 

mips these delay lines into the 1 6 columns on the array circle to equalize the differennal nmc delays for any 
beam direction. In this exemplary embodiment, the equalization of differential time dd ay ^ employ^ ix> 
produce a set of possible beams, each having a planar energy wavefront. e.g. as shown in FIG. 1. There are W 
beam positions irftotal with 7.5 degrees per step, thus providing overlapping coverage in azimuth _and 360 
degree coverage. Using this switch manic 140, 16 of the 48 columns of end-fiie dements can be fed for any 
JL beam dtectionwith the same fi*ed time delay network. The purpose of the switdi mam* 140 « to 
equalize the time delay for any of the possible beam directions, by sdetmvely wnnectmg the fixed I time delay 
Ses to die columns selected by the selector switches 110. The selector switches 110 serve to select the 
appropriate columns to form a beam in a desired dircction. 

The elements of the fecdnetwoii 100 can sBb^^ 160 
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can, for example, be a pillbox drcuit ox Rotman lens, each of vrUch is well known indict 

The itches 110 and 140 phase shifts 130, and the T/R switches arc electronic^ controlled by" the system 
2b3ta?70 «h»n 10 microsecond*, is accomplished by me e^ronic ^« 
^£ £21*22 140 and the select switches 110. No scan loss b inched by eucular symmetry 
as opposed to other designs whde triangular or four-face planar arrays might be used. 

He soHd state array 50 can operate at a higher duty cycle (>25%) than the .^St^^^L 
-stem so the peak power will be much lower. Also, because transmit loss is reduced, the sohd state design 

thTbSvoltage breakdown and maintenance problems encountered « mechamcally scanned 
1^ ^eWoSg network includes fixed delay lines for wide band performance, and the system is 
uoXieSed^Cp^l phase shifters for refined beam scan. On receive, digital beamfoming with 
ZS£mly bTus'eXp^vide azimu* (AZ) and EL beam agility through ^J^J.^. 

0 f fiber opric link, may be used for signal and da* rcmoung. Antenna remoung and signal process^ 
using photonic links at UHF is retaoveh/ easy to achieve at low cost 

Each sector of columns selected by the selector switches 110 in this exemplary emb^din^nt includes 16 
c^teZ Tto energy wave front as shown in FIG. 1. A planar wave front can be generated, because 

u^SyTb^ pTopagalon time, are corrected by differed iinc lengdis in the lines comp^g the 
network 150- 

FIG 5 is a schematic diagram showing an exemplary feed network 100 for the array system 50 comprising two 
MenkcasuScTorks IMA, 100B used to feedthe 16 columns of the amy 

SutSwOrk 100A includes me 8.rimes.8 switch matrix 140A, the set of transmit modules 120A and die set of 
set^tches UOA Sub-network 100B includes «he switch matrix 140B, ^^^ouHe Slc, 
and the set of selector switches HOB. The switches comprising the mamces 140A 140B are double pole, 
aoubtmrow switches. Thus, for example, switch 141A has terminals 141A1-141A4. In a first switch position 

in FIG. 5, terminal 141A1 is connected to terminal 141 A2 and terminal 141A4 » ™f 
141A3. In the second switch position, terminal 141 Al is connected to terminal 141A3, and terminal 141 A4 is 
connected to teirninal 141A2. (coL 3, line 33 - col. 5, line 4) 

The Applicants respectfully disagree, as they cannot find any structure in the foregoing 
discussion that is analogous to the structure recited in claim 1. 
With Respect to Claim 18 ; Claim 18 recites; 

A method of providing a signal to any one of a plurality of output devices, comprising tbt steps of 
receiving the signal in a first switch; 

selectably coupling the signal to a first output device or a second switch via a first switch according to 

a first switch selection; and . u 

selectable coupling the signal from the first switch to a second output devtce or a third output device $ 
tbt signal is not coupled to the first output device via the second switch according to a second switch stkeuon. 

According to the Office action, the foregoing features are disclosed in the same way as is 
described above with respect to claim 1. The Applicants disagree for the same reasons. 
With Respe« to Claim 20 : Claim 20 recites: 
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An apbaraws firproviding a signal to any one ofapluraUty of 'output devices, comprising: 
second switch via the first switch according to a first switch selection; and 

third output device if the signal is not coupled to the first output depict via the second smtcb accordmgto a 

second switch selection. 

According to the Office action, the foregoing features are disclosed in the same way as is 
described above with respect to claim 1. The Applicants disagree for the same reasons. 

Ia paragraph (3), the Office Action rejected claims 11-12 and 16 under 35 U.S.C. $102® as 
being anticipated by Dent, U.S. Patent No. 6,377,558 (Dent). The Applicants respectfully disagree. 

^APmtnicft " Claim 11; Claim 11 recites: 

A network, comprising: 
an first devia netwen-k having a plurality of first devices; 
a second device network, having a plurality of second devices; 

a single rail output switching network, communicatmly coupling any of the second devices with any 
of the first devices. 

According to the Office Action, the single rail output switching network coromunicarively 
coupling any of the second devices with any of the first devices is disclosed by: 

"a plurality of Butler matrix rows 91-95 each connects amplifiers 85 to antenna elements 90; 
coL 6, line 48 - coL 7, fine 35" 

The cited portions of the Dent reference are reproduced below. 
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FIG 5 dcpbis u transmitter, indicated generally as 80, far 
tn^minlns multiple radcpundcntry slccnWc beams u*iag 

so the whole antenna array aperture. The ™, 
includes mi uotcnnn apcrlur* array » ^columns 
power acnpliiWis 85, bwmfarmcr* 86*4*. ajU d 
rauicr 8*. The antenna aperture army «2 includes antenna 
elements 9ft erouped in raws, with each tow conned lo « 

« reactive passive coupler or Butter matrix, and morn 
mSilcaUy wirlx 91 w row one. matrix 92 for row two, 
matrix 93 Tor row tfiiec, tnairix 94 tar row tnur> and mum 
95 t - or row fi w . Ihc Butler matrices 91-95 each nave a 
number of inputs, usually but doi necessarily equal <o Uk 

a uiunlxr of outputs coonecuxl to the antenna elements 90. 
liach of the Duller matrix inputs arc jnUiened wih ibe 
corruKpondinfi Ruilcr matrix reference number follow*! by 
a-n whOa ench of iho Tinller matrix uuipuls arc indited 
with the corresponding Butler matrix reference number 

« folQovfcd by a -n\ 

* Each input sigual to each Butler matrix is split between 
the lukiputs in 4 manner different from, and grttiogorwd to, the 



nwooer In which si^afe at iht> other ioputt Jar 
mstancc, mputsienal9la isspl 1 ^ W**"-* 1« n 
a first manner; input 9Ub * across uolputs 9l«-91» in 
a second manner; etc 

mairix a signal pointed m the Jinn input may be m 

ES^ii, hatf-power copies .i the 

signal presenwd at lit* second iapm * split ouwrf-pbasc 

A rour-inpui, 1'ouT^utput Butler matrix splits ihc siseiu* 
presented at respective inputs in the phasc-scqucnccs: lB 



Ouipui Pbi*vc& 



tnniu J: 0* 

tnpwi 0* 

luput 3: 0* 

Input * 0" 



o- 

380" 
J7D* 



0" 

3«T 



810' 



J3 



The signals to successive iapufc* split with a phw« mere- ^ 
mcnted sbcccsaivcly through multiples of an incremental 
phasr, in the ab**v »■» P bas * ff,™ 1 *^ 

multiple of OCT. The mereiiKntal phase ^J^*J* 
Input L, 90° for Input 2. 1 80° for Input 3, and 270" for loput 

4 * ftcfcrrinft afiiio io FIG, 5, the Butler matrices 91-95 arc 23 
ci6bc-ifliMit;ci^t-outini[ Bullcr matrices which &cat&^ 
uSTplSc InOTW which aw a multiple of 45*. More 
Really, the Buder matrices 91-95 ?PpJt* 
presented at respective inputs in the tollowiou pha^c ^ 
scqucocus; 



Ojlpul P£uua 

S£ f 5 * f s ^ 
f 5 S? JS £ £ £ 

b^ ft c- %■ & «' w ;^ «=* 

IT "S" AMI' 67S" "60- 11M l-W^ tS7 *. 

tqSib o» «a* oar W rata- »» i"W 



Hie AppWts lespectfaUy ttavetse. The Office Action's rejection appears to be based on 
the notion that a Butler matrix is necessarily a single rail output switching network. That is not the 
case. As described in U-S- Patent No. 4,356,461, a Butler Matrix is not typically a single rail output 
switching network: 

Referring first to FIG, 1, an 8X8 Butkr matrix 10 which co-priscs the baric building block 

o7* C pLent invention ha. eifiht input ports (K) designed 11 .hrougM 8 and ^^^J^ °" 

+4 -2 +2 -1 +3, -3 and +1. respectively. Thcxc are eight autputports 0) dcagnatcd 21 through 28 and 

tlicj designations 0. 4. l.Tl 6. 3 and 7, respectively. Uns Buder ^ i. «^ 
hybrids M thtcS 41. thtce 90« fixed phase ehifters 44, 4S and 46, a 45* fixed phase shifter 47 and a 135 
fixed phase shifter 49. 
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The hybrid convention i, fllustrated at FIG. 2. reference to which ^«owbc made. A ^^nS*** 
if* used in die 8x8 matrix of FIG. 1 b» an undotted input pott 52a. a dotted input port 52b^n uudotted 
2uW port 52c and a dotted output port 52d. A signal at undotted input pon :52< i"^'^™"** 
2S, in-phasc signals, at o^ut ports 52c and 52d, respectively. A signal at dotted port 52b is spht m*, 
rwS ™Sde ^ at me output pom, *here the signal at dotted output pon 52d is phase shifted 
180° wiih. respect to the input signal and the signal at the undotted output port 52c. 

Returning to FIG. 1, Buder matrices generally and mc Buder mnw of FIG. 1 and their operation ate *ell 
known to those sidled in the wl Briefly, Buder matrices arc generally passive and teaptocal rmcto^ 
£ScTs \*b respect to the 8X8 matrix illustrated, a signal into any K input port results m Signals of equal 
^dT^Sr P ha S e gradient * the J output port, The phase gradient is detected ^hmpu 
^ incited. For example, it can be seen diat if input port U 0C P°* °) « * e resuhm 6 f^* 

£ ourT^ -in-phai If input pon 14 (Kport +2) is ene^cd ^J^^^^X 
ports Oports 0. 1. ... 7) is +90°, while if input port 13 (K port -2) is energized the phase gradient aoo s the J 
output tJorts is -90=. Thus, the phase gradient mathemarical relationship presented above ,s sansficd, usng me 
K and Jport numbers, and assuming .dicta* and ,theta.„ are zero, a valid aasumpuon as will be explamed 
below, (col. 2, line 60 - col. 3, line 32) 



OUTPUT 




FIG. 1 

Accordingly, the Dent reference does not teach the features of the Applicants claims, 
the Applicants t especially traverse these rejections 
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V. nep ^nrimt Claims 

Dependent claims 2-10, 12-17, 19, 21, and 23 incorporate the limitations of their related 
independent claims, and are therefore patent o* this basis. In addition, these clauns recte novel 
elements even more remote from the cited references- Accordingly, the Applicant, respectfully 
request that these claims be allowed as welL 

VI r.nnelusion 

In view of the above, it is submitted that this application is now in good order for allowance 
and such allowance is respectfully solicited Should the Examiner believe minor matters still remain that 
can be resolved in a telephone interview, the Examiner is urged to ^Applicants' undersigned 

attorney. 

Respectfully submitted, 

GATES & COOPER LLP 
Attorneys for Applicant® 

Howard Hughes Center 
6701 Center Drive West, Suite 1050 
Los Angeles, California 90045 
(310) 641-8797 

Date: rvW^28.2004 By:^/^^^ — 

Name: Victor Cj. L-ooper 
Reg. No.: 39,641 

VGC/ 
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